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ABSTRACT : PURPOSE: To obtain an inverter which can be operated with highest efficiency by 
controlling the AC output voltage such that the input voltage is minimized. 

CONSTITUTION: A current sensor 3 detects the input current to a rectifier 1 from an AC 
power supply 10. A zero-cross detector 4 detects the zero-cross of input voltage from the 
AC power supply 10. Based on a zero-cross signal from the zero-cross detector 4, a sine 
wave generating section 22 generates a sine wave having a period identical to that of AC 
voltage from the AC power supply 1 0. Based on an input current signal from the current 
sensor 3 and a sinusoidal signal from the sine wave generating section 22, a power 
operating section 23 operates a value approximately proportional to the power being fed 
from the AC power supply 10 to the rectifier 1 . A control section 24 then controls the AC 
output voltage from the inverter section 2 such that the value substantially proportional to 
the power operated at the power operating section 23 is minimized. 
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1 

s«»[«B(io)fc»«sn*»««(i) 

8ten. &K«EUftR?«<R*«n«(7)lcRR3n 
2) t«|*fc-f WI-^tZfc^T, 

±ES9tRR<i o)*>s±E»««<i)icAAan*fi 

&5«t5lC±ffi<>n-^ffl5(2)©5?«£ai*«E*«W 
T«HR*R(2 4)t*«i^fcc:«i:<&!t$®i:-r'5l , >n 10 

±E«*RIH¥RH:. ±EX««ii(l 0)*>S±ElEiR 

»( i ) fc*n*AA««*«wr«^*«ii*Hi*R 

(3)t, ±BSH««i(i 0)*»6©S««jEEO-tfn^n 

rfHT. ±E£RRK(1 0)*&©£K«E&H-MJQ 
©iE»R**ftr*jEttR«^R(2 2)t. ±BA;*J 
««RBI¥R(3)3j»60AA««*«to-r«^t±EiE a? 
B«J8£*R(2 2)^5®IEK«*St>-r<S^i»C*^ 
fcT, ±E3««B<1 0)*>S±ERR«(l)K;U!ia 

tt*«Afc«si-*R*«jrr 2 3)t 

c: t sis® tr *-r 

BHlOIMttffin 
[0 0 0 1] 

[RR±©fti«#in £©»««:. ae«&»,ft^© 

[000 2] 30 

[«*©&*] m R*«m*Htt-«'f>'t-* 

fcS^S6 It, ±ESRR6 1 ©ItSEmjEttttiS^f;: 
RRSH&'f >A-*«6 2 t, ±E£SS£«a§»7 0©X 
SESMfHAiS^tSifEiSe 1 ©SfSfteEAASS? i©W 
K«tt&tt£R«H:>1i-6 3i, ±B68&SS6 1©M2 

RA&fc©****. $&, ±ES>8fE886 l©RiSS5«JE 
ffl*^i t WfcRttenfcsp?S3>7 i >*7 1 fc. ±E¥ 
S3>r>U-7 1 ©-US t mm 6 1 ©-*©ffl*SBff 40 

i©mfc«ttsttftU7i' h;P7 2 1. iievmn^x 

>*7 lOttRM >/W«6 2tOMteRJtSnJt 
l«l»IBfflJ't> MB«7 3 iti*Tl>*. *b 
T. ±E-f>A-^«B6 2©X«t«JEttl*Sff?fcRi»* 

[0003] jdEtMtew ±E«»fc>tf 

>A-^«6 2©*««JEE(flA*«RLT. RIKRAR 
1 2 1 7*£«RJH). 50 
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[00 04] 

m«E-fe>i)-6 3*»6©A*««E*»ffi/h»C&S 
J;3fc-f 6 2©3»K«l£<itt>eMfrr««t, 

AA«***/hter«t©Ttt!tt:V»fc», Ri»ttnR6 

[0 0 0 5] *&, ±ERR-fe>*6 3*>6©A»R« 
*Rfc1-R**TORfc-r«?«M«*llRt£X& 
U *©¥3«RftQB©l»£R&Mtl'T. -f>/N- 
6 2 ©5Sfl!Eia*«£E*«I»b&ltnH&6i6:^t^ 

[0 0 0 6] fCT, :i©fSW©B«tt> 

iifc-f >n-^©5SS«f£«Effl**M»UTg 
jJ»-3R«-fe>**>6©fl|**W«fl: 

[0 00 7] 

[8&S£«¥ftT5&«>©*R] ±EBtt£8/£T Sfc 
ft, »#Bi©-f>/t-*tt, 3S5«E«filC«li«an-5» 
RRfc, ±ESKS©ftft«EfflftR?£AftR7Wlfc 

S^SiERRRCA^Sft-BRAfcttS-r^fflftRffl 
T*«*RHl*Rt. JJB«*RtB*RfcJ:D«Hlsn 
fc±ER»fc«a-r*«*»«/hfcA* ±5 fc±E-f >/t 

-*«©£«ma*ffi*tt»f*iw»#«£*«*.fcz 

£«*R£l/tV»*. 

[0 0 0 8] R*B2©-f>/t-^tt, 
©-f >A-*fc*V»T, ±ES#tfctfJ^Rtt. ±E5£SE 
«E*>S±E»R»fc»m*Aa«l**RtH1-*AA« 
ttRtH¥R&. ±B3a«RR*»6©2fiaiRE© , tfn^n 
^jiH*RfflT*1?DirD^Rffl*Rt, ±E^n^DX 
Rtfl^R^ 5 ©if D ^ DX^fc^fefm^lCg^T, 
±EX«R»^ 6 ©3*afE«J3EiE-W»l©iES:»&»ai 
-f*IE&i£fg£*R 1 S:, ±EA*«R»ffl#R*>S©A 
a««*«t>T«*fc±EjER*»4¥R*>S©jER» 
*RfcTflM»fcl;:»:*V»T, ±E£8MR#>&.hESR 

sic a* $ tiss^ &fgg-r sc&Rg-r «ra r*? 

[0 0 09] 

wm ±ER*ai©-f>A-^fcj;tiH:, ±e«* 

Rffl^Rtt, ±E3i58f£SiS^6±ER8SII»cA*an5 

«*Rffl¥Rfc±D«man&«*»cffla-rsfii**«/h 

i&*«fc5»C±E-r >A-^«©5S5»ta*«BE*M«'r 
[0 0 10] Lft*bT, iE-f >A-*«©£»R£E 

[0 0 11] ±ER*?I2©'f >/T-^fcJ:n 
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(3) 
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*Rfc«ktf«;>)SiJM i R£il*., ±EiEi*i£S8£^R 

t4, ±Etfn*DX&ffl^Ra>6©-tfD*n;^£Sfc 

E$©IE&i££*fcTfg^£SS£1-S. *L-T, ±EA 
**«Rfflm*&©AA«tt*«fcT**tiE«»« 
£¥R#S©IEa**«fcTflrafcfc*:ftvr. ±E® 

*(cffla-r5<a*iajr-rs. *i/r, ±Eiw«i^Rt4, 10 

5. 

[0 0 12] L-fcAt 0 T, t©56MO-f>A-^S«A 

« ft ansfowicffl ^fe*^. e^iffl fctifcR*. e nt v> 

iE&&5g±^Rtt> AAREOfttoOKiEKifttRfcl- 
z:t*»T**©-r. «f&^SE-fe>U-S 
fflViT3?«£*SH*6©X*«E*<ftffl-r-5rtS;<, * 

©E««*afcT«*t««*ffl*R*>s©AA«« a? 
*-r«^*fflir»T» »««cAASft*«»ic*!S'r* 

• ilt*«"e*«. ArtS«E&tH^ 

r*> ^ © A*«^*sb-rm^*s^fii©s sea 

asctfcioT, Art««E«ffl^Rfr&fflA:*J«8l* 

*. 2 SIC ±EWMM«ia*fc««-r*J:tfcJ:o 

"Tit*, TORSttBK©IMft^ft-r«&ff4ftt 
<&*. 

[0013] .30 

[0 0 14] 01 ttC©58M©— SlJSWW'f >/\'-^© 
^Ds^BS^bT*?), H4£8E«iBl 0©3Bft«JE 

'J y Vfr 6 fc3 Sttff, 2 tt±EBift38 1 ©itSKmEffl 

A«^fcA**^F)W«ian&-f >n-*«, 3i4±E 

5^SiJ®iK 1 0 ©XSSaEHlAiB^C-SgtfiESfESg 1 ©35! 
SSmffiA^iS^ ©-« t©ffllcRtt 6 nfc A*«l5Sttffl 

EArt«?micfc«2tt;fc-tfn? nxRffl^Rt UT© 
■Kn^nxRfllS, 5l4±E*»-fe>U-3^6©A*« 
8MWt, ±B«D*n*Ra»4*>&©1?n*DXji* 

££ttT, -f 2 CCRMIPtt* tttATS H 

?ictM3*i&ii*«Mre*«. ±ese«esi 

©MCRREfflajJIflWfcWIWH 3 >t*>* 1 1 50 
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L, ■€■©¥»« 3 >x>D- 1 l©-«St»8fE8gl©B« 
«£Elfl*«^©-SSt©rat'J 7* HJH 2&8&LT 

±mi3>f>fi i©ffi*t-f>^ 

2 ©A*SS^©-«St©H(C, Siftgg 1 ©»ffie 
£Effl**T*>S-f >/\*-*882 ©A*«^lc»tn2>iS« 

[0 0 15] ±BV-f 3>514, tt8S-fe>U-3*>6©A 

*«sfm#(H2(h)»r^-r)*sttT, *-©A2j«»t 

^SA/D«jft-T5A/D3>A-^2 It, ±E1fO 
* D XtttfJS 4 6 ©if D * DXtt#(H 2 (a) IC^T) 
SSttT, IES&©S«(miEe^(0 2(c)lC^-r)S% 
±T*IE&i£|g±^Rt UT©IE&i£f8±B&2 2 t. ± 
EA/D3>/*-*2 l*»6©A/D*ttSn&A*« 
ffi£#©mR££faT©^tiE&»5S*«B2 2*6© 
!EK»ffl»<H«JE©^ttSrfViT, RfcKHttOT* 
«ftWM-***!IW*Rtl/T©«*«W«2 3t, 
•e©S*«»SB2 3*>6©±E**K»itlCr**lC» 
:Jt»T, PWMflH»*HJ*f*HHP#RtUT©IBIP* 
2 4t*RATW*. ±E«SS-t>-tr3,ifD^D^tft 
IH8S4, A/D3>/W2 l,iEK«»±«2 2* J; V 
«A«mB2 3?S*&ffl^R&#SjStTV>.5. 
[0 0 16] ±E-tfn*nx&ajfg4tt, £«E«gl0 
*>6©»SE88lfcA*anSA*«E©-iiD*nx^* 
tfcfflUT, 0 2 (a)tc^1-tfn^DXfg^*ffl*-r-5. 
-5-l/T, ±EifD^DX«#lCS^T, V-f3>5© 
jE&i68±S82 214, **y-7/Pte*Mflb&IEKR© 
x-^fcffl^T. n2(c)&KTO4KREEff9ftft£'T 
«. ft*. ±EKtt«Eff*tt. 0r£©Sig5i;*fflV>T 

14, 02 (b)fc^TA*SS5SRaiL,T, -£©A#SSff 
*R*jTA»«««***lH*r*t*fc, A/D3>/\' 
-9 2 114. *©A*«««#*A/D*ilUT. A^J 

«M©w«rfiis*tj-r«^stiiA'r-5. ±m^^^>s 
©m*«*«2 3i4, ±ES<aaffiffl^tA*«^©f» 

AtHJW*. -rafc'fe, ±E^flJimjEEm^©m«E 

&v ( -e©w^«iiEtcMi£;-rsA73@jf£©i»^©s 1 1 
■r-st, «*pi4, 

P=l/T (J v idt) (T : SUHUfiEfif-^© 

-RJBOWB) 

tciosfeen*. c5bT*J6s*x/i©*pi4, m& 

©£«£!§ 1 lCA*atlfc®*lCfflS-r-5<i-rat>-6S^ 
tcKJtWT5fita«. -3*0. ±ESES5I8 1 tAAS 
ns«E»4*^LTV>S© > C, ±E&«teEEffi^l4£iS 
©A*«EICBSJt«1bT^-5 1 fe©tl ) a-rct^TS<b 
L1tff?T> ±B«*CI8Jt«-r«ffl*ff 

<Mcr*i:tr. XKcsmKi o^entsiicA 
*sn*«**ffi/hfc-r*^t*tTsa. 

[0 0 17] 03l4-7-f3>5©W«SB2 4©i)f^** 
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5 

T7n-^-v-hT*0, Cl©f!iffl88 2 4«. A^HSit 
M»l ©«&££. 5ie^SE*^A.fc«-&K-5-©ate^ 

mmisfttt.5. 

[0 0 18] ±EfM»ffl52 4©$|ia*ig3©7n 

[0019] s-r, xry^s i rjiiE^ss^m^ 
aftt-a-rsj^s^swwbT, mmmmmm^m 10 

&g\z, *x y 7 s 2 -?±Exenttftjwe*M&ik t 

t.ftoMBill,fc«£, XT-y7S3\zmtS. t. 

Smfy^S 1, S 2a»»t)jg$n*. 

ICfc*©*^©"?**. -£1<T> 7fy/S3TW9 
l©«lBl*>S*>**B«b. MfflUWSilEIBT** 

«-&. xx->ys4icii^ a? 

mffiffiiEffl 4V=c • f„.+d (c,d:j£R, 

tsrtzmmmwLfkfo « . Hz©t#©«^*^> 

h©S*(ti*Sffi Vo lcSff«IE«SA V£ttMg-f * - 
tfljE£l,T. y^S 1 llCiltf. r^t>-&x 
tUAttffi V t =Vo-AV 

s&gu Mffln©jiia©^iiHia«, -f>A'-^a82 

©ffl*«JE*<V. \Ztj.Z> & 5 tCSWBB 2 4 tf> 6 P WMS 

f .. i Hi0)t2O&±$h&t^ > h©S*ai*e£EVo 

S*ffl*SE V. = a-f...+b (a,b:j£ 
ft) 

[0 0 2 0] Xxy:?S3TIWPl©igllsI@T 

fcv>J§&, x^-y^s 6icii*. «#©£{b£W£-r 
±iem*i'BSitwr5<i^/h$<7S5 1 i:€rn 

ft UfcV> i S left* ©Sfcatfcv* ifJSJ-T-S. L-T. 

7S7l;:it*. ffl^J«ffi©JiJP( + ),^(-)©^|n]& 

ao. ±E-f>/\'-^a82©m*m£E*tiiJD(+)^iPir 
«'>(-) 2fflicfs-#, -r 
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[0 0 2 1] X.g\Z. Xx«y7S 9t?, Xfy^S7S 
fc«Xf-^S8 T8«£5 nit ± «t fcaWHTMIP 1 
©&a&fr5. ttzt>*>, 

V„*i=V.±AV (V. : SftlEl©tH*SE, V.., : 
^•|slfflffl*®E) 

£«£U -f >A'-^IB2©ffl*«EAiV.M(^«t5J; 

sk. mans 2 4^e.pwMm^&m*-r-5. 

ft fcHB^&«©IMn lHBtt, tH£«E 

»cta*miE!feia^s-a-«©-cfe-5. -eur, xfy^s 

lOICit*. «BE*iIEISJM!ia*fTfc'5. *x 
9TMIiE*nfcaa*«EV.*ijW»»9'f >(B5 

a. mssEv.M zftwiy^ >±omz?z>o-v3t> 

[0 0 2 2] ^(C, Xfy^S 1 IT, 

wapsE* k=v.*i/Vo 

[0 0 2 3] ^f'^Sl-elfiMWft^ 
ftfti-aLfc^tfJBiJLfcS^ Xfv^S 1 2 

Wfv 2 ©$aa£f?v^ 

V.=K- (a • f..,+b) (a,b:£ft) 
*i££LT, -f>A-^i52©fflA«£E*W.(C^S<t 

«tsra»S£m^i£»fci**icXA&#<5, *•© 

[0024] ift^T. «^»aate«HixT, 

«jft»t-»-r*t, t.^w^o&^icWfflii©ffla 
> hTse-r-2>©-c*s. 

[0 0 2 5] WAtf, 04(C^-r«fc5lC, SEHttft^ 

-«© tt©-r >/\'- : j'ap 2 ©ta^^jEts* t©M» 
rai&s f , Hz© t #©ffl*mBE vo e. -ffittrtti^ 

/h3<^:-5. 3 -S14TAVfoU^«£E&/jN$ 

-eux, ±iEm*fijEv 2 ^e,-an4-eAvrom 
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4 ess. roi^tc ±i2-f yn-i?m 2 ©m^«E 

©JiM£»r))ILT. |*J»<-f>htftb6«ii)> 
©T&.&. 

[0026] asic^r j^tc ±faai*ai* 

to»2cDffla«9i(cso, a****** >h© 

K^saaaaafcarratHAaEttttCH 5 ©a« 
a*fcav/FattfcjR-r)fc#t>ttT, -f 

M«i©*!iS*fT5©TS*. fcfc, ±B'f>;t-^« 
2©aASH©pI^ttffl©±fSi:TE«. 05©j&*rc 
jRTaEEajEBJKaaS'f » .hfcS. 
[0 0 2 7] Z\<D£5\Z, ±ElEK8Ef8±«2 2K,fc9 
i> n * n xt&ffliS 4 a> e> ©if n * n *a*fc3fc*HTS 
gc$nfca«iSEM^i:««t-fe>-y-3^e©A*ess<t 20 
^t\z&^x, mumwrn 3«» ^ajm^i 0*^ 

®8B2 4tt, -e©«*C»5itM-r-5ffl*ffi/hi:^-5J;5 
fcPWM»*!*MIPl,T. -f>A-^«2©328fElfl** 

#-?tem-?ZZ\ttf-T!$Z. ±ISX«£miSl 0^ 

e.s«£g§ 1 fc aas nsaAsa/hfc-r* r t\z&^> 

T. S8!tSl,¥m3>x>U-l 1, >J7? bJVl 2,-f 

>/X-*«2©rt7-*5>:x-;MiJ:«^*a»B7© 
a**E^)!rW>A*-^^«:tbT©^$©BfeS*t-c 

#5. aaaai o*>s-f 2 ©niifca 
mAZKbii, aimi5]B©«*t>jE&»*©tt^a, a 
ATt>isi^©3am^e.n-5). 

[0 0 2 8] 09Atf, CO-f >rt-**ffiftlWl 

2 «. 3S«E«iS l 0 frZ © A*mjE©«fc 0 KIEKifc© 
*>tf*at>T2fl9lta«l 0*>S©A^JE*ttm-r-5 
^e»©A*«9Sm#&ffl^T. SaE&llCAASttfca 
-hEftSS-fc 3 *> 6 © A A«aa-5© WEMfcffl t> 

T, ¥^ffl»«{|iiS©l«S»*#JtUT, <r>st-*rtf 

2©ffl*«Eft«frr*j8aij8%<a:». 50 



**SW7-3 3 7 08 8 

[0 0 2 9] ±|E^SSWTtt, ±IEi?D^DX^tBi§4 

A*«BE«aiffl©t^-fe>-!i-^*l9:lt 
Tfc«fcV>. *&. J:E«£E-fe>-!J-*>6fflA*ajEE^t 

[0030] ±E-f>A-^«2tim*mH©w 
>A*-^ffi©ffl*®E©w»^ttcn»cfEe 
^©tt^ar**. 

[00 3 1] 

[fsw©2&£] «±±DW6*^«t5tc, at#gii©?s 

W©-f>A'-^tt, £*aafe*M3tt«aa&.>:. ± 
Ea*S®aaaEfflft«?lcA:fca?#<aa3n, £ 

aaEfflaa^anfaaaafcaasn*^ >a-*w 
a^easmKAAanssAicffiSTsafc&m 

[0 0 3 2] Lfc^t, »*B 1 ORflO-f >A-^r 
Cifttf. ±E^>A*-*ffi©£$mEtti*K:8»te<n 

[0033] ®im2omim>K-*\z, m 
1 tcE«©-f >A-^icfeviT, a*^uj^a©A 

*Aa«st£t&mu m*tfetfl^s©-KD^Dx«a^ 

Sli. ±K£t%ail!*^©3?ffiSK©t?n?nxj££tl 

x^s^t>-r^#(cs^viT, «*ttm^a©iEKis^ 

4^Sti, ±E358fE«S^&©52««i£EtH-^»3©iE 
Ki8E£5B±U m*ttffl^S©S*S?J¥^att« ±EA 
*tt»£ttffl^a*> g © A*3SE£«fc>fffi# tiESSfi^ 
4*aA^©IEKjfi&«4b-r<t^«i:fcS^^T, ±ES5 

mmwifr e fijsig c a* s tisjtwr «« sst 

[0 0 3 4] Ltt&oT* 8t#m2 0&W04>rt—i> 
icintf, «"J^.«, c©-f >A-^&5aS8ftt8tcfflVs 

-ei8iffi»cKic«A6nfc-fefDi7Dxtftdi^a^ 

e.©-tPi7DX^lcS^UT, iEKSE^4#att. A* 
#*©•«?, «rfctt«ffi-fe>-9-*fflV»T3i!S5*aii*^©A 
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